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Summary 
IT HAS ALWAYS been difficult to find forage legumes with the production characteristics that 
can help maximise animal performance, and that are also adapted to the alternating wet and dry 
seasons of the subhumid zone of Africa. Among the characters in demand are drought 
tolerance, good herbage production and plant persistence, either through regeneration after 
burning or heavy grazing or through self-seeding. Ideally they should also provide a good 
quality, standing hay crop that will help sustain animals through the dry season .Another 
important attribute is disease resistance because the wet season usually provides conditions 
ideal for disease development and advancement. 
Stylosanthes spp. have many of the qualities demanded by African conditions but disease, in 
particular anthracnose, caused by the fungus Colletotrichum gloeosporoides, has restricted their 
use. One species, S. hamata cv Verano, a selection made by scientists from Australia's 
Commonwealth Scientific and Industrial Research Organisation, combines disease resistance 
with the other favourable agronomic characteristics. This species has been widely planted in the 
tropics and has the potential for even further spread. However, whether Verano's disease 
resistance will be maintained is uncertain; if new virulent strains of anthracnose arise, they could 
nullify all the advantages of Verano-based pasture improvement. 
Because of this threat, ILCA scientists have screened a range of potentially useful Stylosanthes 
spp. that could either outperform, or substitute for Verano if its disease resistance breaks down. 
This paper gives details of their agronomic performance and disease resistance, and identifies 
four accessions that show promise for the subhumid zone. 
Introduction 
During the dry season in the subhumid zone of West Africa, the crude protein level of the largely 
grass pasture drops below 3% between October and April. This poor quality feed cannot meet 
animal needs and cattle lose weight and become anoestrous. 
When the ILCA Subhumid Zone Programme commenced its research into ways of alleviating 
the dry-season feed quality problem, three Stylosanthes cultivars were recommended by the 
National Animal Production Research Institute (NAPRI), Shika, northern Nigeria. They 
were: Stylosanthes guianensis cv Cook, S. guianensis cv Schofield and S. 
hamata cv Verano. These cultivars had been selected from many, mainly Australian, varieties 
through years of screening at NAPRI (Agishi, pers. comm.). However, when these cultivars 
were grown by ILCA under subhumid conditions, characterised by a longer growing period and 
higher rainfall than at Shika, S. guianensis cv Schofield succumbed to serious attacks of 
anthracnose caused by Colletotrichum gloeosporoides. This fungal disease also occasionally 
affected S. guianensis cv Cook which is still being used in trials. S. hamata cv Verano has so far 
proved resistant to anthracnose. 
Trials have indicated that S. guianensis cv Cook and S. hamata cv Verano can be used either 
by incorporating them into cereal crop mixtures or in the concentrated legume pastures used as 
fodder banks. However, given the threat posed by anthracnose, there is a danger in 
encouraging their wide adoption by pastoralists unless other legumes are identified as safe 
replacements for the two cultivars. With this objective a number of 
promising Stylosanthes entries within the species S. capitata, S. guianensis "tardio" and S. 
macrocephala were acquired from the Centro International de Agricultura Tropical (CIAT), 
Columbia. This report summarises 2 years of measurements and observation made on these 
accessions at the research sites of ILCA's Subhumid Zone Programme. 
Material and methods 
Two-gram seed samples of the 17 Stylosanthes entries, scarified by immersion in concentrated 
H2 S04 and treated with a Difolatan and Malathion mixture, were received from the Tropical 
Pastures Programme of CIAT in June 1982. One hundred seeds of each entry were sown on 19 
June 1982 in trays filled with surface soil. None of these seeds were inoculated. After 4 weeks, 
30 seedlings of each entry were transplanted into 1 x 1 m plots replicated three times. The soil 
of the experimental area is of the ferruginous type, with a sandy surface underlain by a weakly 
developed clay and a mottled and concretionary subsoil. The plots were fertilized with single 
superphosphate at the rate of 200 kg/ha in the first year, followed by a dressing of 100 kg in the 
second year. The plots were weeded by hand. 
In the first year observations were made only on the incidence of disease symptoms and date of 
flowering. In the second year the plots were uniformly cut at a height of 6 cm above ground in 
the last week of April. Regeneration of the various entries occurred from cut stems and also 
from free seeds except in the case of S. guianensis "tardio" which does not produce seeds. 
Observations on flowering and anthracnose were made during the growing season, and the dry 
matter available at the season's end (November) was determined by sampling one 0.25 
m2 quadrat from each replicate. Leaf retention during the dry season was scored visually and 
seeds were collected at the appropriate time by sampling another 0.25 m2 quadrat from each 
plot. 
In November 1983, topsoil (0–15 cm) from each plot was sampled by removing five 6 cm cores. 
Composite samples were prepared and analysed for organic matter and total nitrogen. Five 
kilograms of the composited soil under each entry was split into five 1 kg lots and 10 seedlings 
of maize were grown in each of these for 6 weeks. The total dry weight of the seedlings was 
determined after washing the plants free of sand under slow-running water and drying at 60°C. 
The dried seedlings, and more mature samples collected in December, were ground and 
analysed for total N. The soil and plant analyses were done at the Service Laboratory of the 
International Institute of Tropical Agriculture (IITA), Ibadan, Nigeria. 
Results and discussion 
Inter- and intra-specific differences in dry matter and quality of legumes at the end of the 
growing season are given in Table 1. All three "tardio" entries yielded more than 7 t/ha and had 
a high crude protein content (CP). Stylosanthes capitata 1019 and 1315 were comparable to the 
"tardio" entries in quality at the time of sampling. All the S. macrocephala entries had less than 
5% CP. 
Low quality during the dry season may be a function of the percentage leaf retention. S. 
macrocephala dropped all leaves in the dry season while the "tardio" entries retained most of 
them. There was little evidence of anthracnose in most of the entries except S. capitata 1693 
and 1405 where lesions were moderately prevalent (Table 1). 
Table 1. Relative performance of Stylosanthes accessions in the subhumid zone of Nigeria. 
Species 
CIAT 
acc. no. 
Anthrac-nose 
ratinga 
Dry-season 
leaf retention 
indexb 
Date of 
flowering 
Total DM 
available 
(kg/ha) 
CP in 
Dec. (% 
DM) 
Seed yield 
(kg/ha) 
S. capitata 1019 1 3.0 Oct. 4175 9.81 40 
1342 1 3.5 Oct. 3748 5.79 131 
1405 3 2.5 Aug. 3712 6.17 49 
1693 3 3.0 Aug. 3450 5.68 182 
1315 1 2.5 Oct. 3444 8.76 157 
2044 1 2.5 Oct. 3432 4.38 80 
1097 1 2.0 Aug. 3315 5.82 84 
1728 1 5 Oct. 3240 4.15 61 
1318 1 2.5 Oct. 2730 5.56 157 
1441 1 2.5 Oct. 2505 4.19 34 
S. guianensis "tardio" 
  
  
1283 1 5.0 Nov./Dec. 7612 8.44 – 
1280 1 5.0 Nov./Dec. 7583 8.98 – 
1523  5.0 Nov./Dec. 7066 11.78 – 
S.macrocephala 2039 2 1.0 Jul./Aug. 4894 4.74 115 
1582 2 1.0 Jul./Aug. 3800 4.88 175 
2133 2 1.0 Jul./Aug. 3669 4.59 96 
1643 2 1.0 Jul./Aug. 3269 4.79 77 
Mean   1.47 2.67   4212 6.38 103 
S.D   0.72 34   1620 2.29 51 
a Anthracnose rating: 5 = lesions in plants very prevalent with leaf drop; 3 = lesions moderately 
prevalent with no leaf drop;1= no apparent lesions. 
b Leaf retention index: 5 = no leaf drop; 4 = 25% leaf drop; 3 = 50% leaf drop; 2 = 75% leaf drop; 
1 = all leaves dropped. 
Soil analysis and bioassay carried out on soil samples taken from under 
each Stylosanthes entry showed that maize growth was directly correlated with soil N (Table 2 
and Figure 1). However, the proportion of N utilised by the maize from each soil sample did not 
vary much and ranged between 4 and 5% of the total N. Dry matter accumulation in maize 
grown in soils collected under the various legumes was significantly higher than in maize grown 
in soils that were dominated by natural grasses. Differences in both organic C and N contents 
between the `legume' and `no-legume' soils may explain the variability in maize growth. 
Table 2. Properties of soil under legumes and bioassay of N uptake by maize. 
Species 
Soil Bioassay 
CIAT acc. no. % C % N 
Total N 
(µg/cup) 
Dry weight 
(g) 
% N 
Total N 
(µg) 
S. capitata 1019 1.22 0.111 1110 6.77 0.839 58.4 
1342 1.27 0.102 1020 6.38 0.786 50.1 
1405 1.00 0.096 960 6.30 0.675 42.5 
1693 1.03 0.100 1000 6.30 0.675 42.5 
1315 1.06 0.097 970 6.14 0.636 39.1 
2044 0.93 0.098 980 6.12 0.645 40.0 
1097 0.95 0.092 920 6.02 0.659 39.6 
1728 0.96 0.094 940 5.94 0.632 37.5 
1318 0.89 0.097 970 5.92 0.612 36.2 
1441 0.95 0.078 780 5.50 0.657 36.1 
S. 
guianensis"tardio" 
1523 1.18 0.128 1280 6.36 0.886 56.3 
1280 1.38 0.099 990 6.08 0.727 44.2 
1283 0.93 0.084 840 4.66 0.765 35.6 
S macrocephala 2039 1.19 0.106 1060 6.74 0.776 53.3 
1582 1.43 0.101 1010 6.68 0.723 43.3 
2133 1.04 0.094 940 6.14 0.700 42.9 
1643 1.01 0.096 960 5.20 0.676 35.2 
No legume   0.56 0.056 560 3.50 0.641 22.4 
Mean   1.04 0.096 960 5.94 0.706 40.01 
S.D.   0.202 0.014 263 0.817 0.077 12.47 
Figure 1. Relationship between total N in soil and N uptake by maize. 
 
The results suggest that there are entries within each species that benefit subsequent crops 
(Table 2). For example, soil under entries 1019 and 1342 of S. capitata, 1523 of "tardio", and 
2039 and 1582 of S. macrocephala ranked high in both C and N. The potential value of this has 
been demonstrated by experiments conducted at Kurmin Biri, one of the ILCA Subhumid Zone 
Programme's case study areas, where significantly higher maize yields were achieved on soils 
where S. guianensis cv Cook has been grown for 2 years and S. hamata cv Verano for 3 years. 
Hence the potential contribution to soil fertility may become an important selection criterion for 
legumes in those agropastoral systems where the practice of bush fallowing to restore soil 
fertility is shortened due to increasing crop production, or where farmers lease land to 
pastoralists for fodder production. Bioassays are a useful and rapid technique for estimating 
relative N accruals in soils under legumes, especially when large numbers of accessions are 
handled in field programmes where laboratory facilities are minimal. 
For a forage legume to be successful in the agropastoral production systems of the subhumid 
zone of Nigeria, it needs a number of attributes, including drought tolerance, high productivity, 
good quality, ability to transfer N to soil and to regenerate after grazing or burning. It is 
extremely difficult to identify a plant which combines all these, and a balance of desirable traits 
to suit each particular environment will need to be selected. 
Both S. guianensis "tardio" and S. macrocephala have disadvantages. Although they flowered, 
the S. guianensis accessions did not set seed in either year. This is a severe handicap in 
pastoral areas where overgrazing and accidental fire can impede vegetative regeneration. S. 
macrocephala is of low value during the dry season because of its low leaf retention. S. 
capitata offers more encouragement. Entries 1019, 1342,1693 and 1315 have a good balance 
of characteristics, including disease resistance, feed quality, drought tolerance, good dry matter 
and seed production, persistence and N transfer to the soil. They have therefore been selected 
for further trials and fresh accessions are continuing to be evaluated. 
